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ABSTRACT 

In 1998 the National Council of Teachers of Mathematics held 
a working conference on issues pertaining to effective mathematics education 
in schools serving poor communities. This paper reprises some themes of that 
conference and highlights potentially important issues to consider in a 
research agenda with an intentional focus on rural mathematics teaching and 
learning. A section on student learning of mathematics in rural schools 
discusses the decline in rural students* mathematics achievement in grade 12, 
relative to other locales, and considers possible contributory factors: low 
parent and student aspirations and expectations toward education, perceptions 
that mathematics is not relevant, or lower access to advanced mathematics 
courses. A section on mathematics teaching points out that some efforts to 
improve mathematics teaching have been characterized by intensive 
professional development involving the whole school. Such sustained 
professional support and mentoring may not be available in small rural 
schools, and distance education alone may not be sufficient to overcome 
professional isolation. Examination of two data sets supports the notion that 
lack of local support impedes rural teachers* pursuit of innovation in 
mathematics teaching. Research on mathematics education in rural areas is 
scarce. There is an acute need to identify good sources of information on 
these issues, develop syntheses of what is known and what is needed, and 
raise awareness of the issues in the larger mathematics education community. 
(Contains 43 references.) (SV) 
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Mathematics Learning and Teaching in Rural Communities: 
Some Research Issues 



Edward A. Silver and Alison M. Castro 
University of Michigan 



About four and one-half years ago (on June 7-10, 1998, to be precise) the National Council 
of Teachers of Mathematics (NCTM) sponsored a Working Conference on Mathematics 
Teaching and Learning in Poor Communities in Chicago. The conference provided a forum for 
participants — a diverse group of about 30 education professionals from school districts, 
universities, and education agencies -- to discuss issues pertaining to effective mathematics 
education in schools serving poor communities - whether in urban or rural settings — and to 
identify fruitful approaches for addressing the challenges these schools faced. 

The conference was organized around three major themes: (1) student learning of 
mathematics; (2) mathematics teachers and teaching; and (3) school, district, and community 
contexts. Within the theme of student learning of mathematics in poor communities, conference 
participants addressed expectations and support of students, evidence and assessment of students’ 
learning, and mathematics content relevant to students’ experiences and needs. The discussion 
of mathematics teachers and teaching in poor communities encompassed teaching methods and 
materials, teacher preparation and qualifications, and teachers’ professional development and 
support. Participants addressed school, district, and community contexts for mathematics 
teaching and learning in poor communities through a discussion of school, district and 
community leadership, curricular policy, and parent and community involvement. 

One aspect of the work of the conference was the identification of evidence of effective 
mathematics education in schools serving poor communities and the specification of the 
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processes and outcomes of mathematics instructional improvement efforts in schools and 
districts that face the challenges and constraints of poverty and related societal pressures. 
Participants were encouraged to probe the circumstances under which interventions were or were 
not effective, the aspects of interventions that appeared to be critical to their success or failure, 
and the nature of evidence of success. Finally, participants were urged to compile ideas not only 
about what is known but also about what needs to be known about this cluster of issues. The 
processes and outcomes associated with the conference have been compiled in a report. Teaching 
and Learning Mathematics in Poor Communities, available from NCTM (Campbell & Silver, 
1999 ). 

In the current paper, we reprise some of the themes touched upon at that conference and 
highlight some potentially important issues to consider in a research agenda that has an 
intentional focus on mathematics teaching and learning in rural schools. Such an endeavor 
seems worthwhile because so much of what we think we know about teaching and learning 
mathematics in poor communities is not differentiated with respect to setting - rural or urban.' 

As we shall see, some commonly held understandings about the circumstances of teaching and 
learning mathematics in high-poverty settings may not apply equally well to urban and rural 
communities. 



1 We recognize that not all rural communities are high-poverty locales. Nevertheless, because of ACCLAIM’S 
geographical focus on Appalachia, which is both rural and highly affected by poverty, the potential relevance of 
what is known in general about mathematics teaching and learning in poor communities seems clear. Moreover, 
many issues affecting mathematics teaching and learning are not strictly urban issues or rural issues; instead, they 
cut across settings. Individuals seeking to develop a research agenda on mathematics teaching and learning in rural 
regions such as Appalachia should be able to profit from research on cross-cutting issues (such as questions of 
access and equity, useful ways to assess student achievement gains on worthwhile outcomes, or teacher professional 
development as a catalyst and support for innovative pedagogical practice in high-poverty schools), even when the 
research has been conducted in urban settings (e.g., Campbell, 1996; Oakes, 1990; Silver & Lane, 1995; Silver & 
Stein, 1996; Stein, Smith, & Silver, 1999). 



At this time in the field of education, much of what passes for wisdom about the problems 
and solutions associated with mathematics teaching and learning in poor communities is derived 
from an examination of schools, students, and teachers in urban settings. Yet the particular 
features of rural poverty, as opposed to urban poverty, may argue for somewhat different 
problem definitions and solution specifications.^ Consider, for example, the current move to 
make U. S. public high schools smaller. Suggestions for accomplishing this goal have been 
around for four decades or longer (e.g.. Barker & Gump, 1964), and considerable attention has 
been given to this kind of structural reform in recent policy discussions. In recent times, equity 
concerns have been prominent in the argument for this change (Lee, 2001). Yet, although this 
reform may be sorely needed in urban settings, rural high schools are typically quite small, 
smaller than any reform is likely to induce in urban settings.^ This is just one example of a 
possible disconnection between urban and rural concerns, and it illustrates how critical are issues 
of setting and place in framing conversations about the improvement of teaching and learning in 
schools. In this paper we identify a few other examples. Nevertheless, there is also much that 
rural schools share with urban schools in regard to improving mathematics teaching and learning, 
so it is wise to examine the accumulated body of knowledge available across settings as one 
creates an agenda for new knowledge generation. 

Although one of us (Castro) grew up in a rural community and the other (Silver) now lives 
in a rural locale, we wish to acknowledge at the outset that we do not consider ourselves to be 



2 In referring to the constructs, rural poverty and urban poverty, we do not wish to convey a monolithic impression 
of poverty in these communities. There is considerable variation in patterns of mathematics achievement and 
related factors across rural communities (see, for example, Lee & Mclntire, 2000). Nevertheless, the commonalities 
among rural communities are quite pronounced when contrasted with many key characteristics-of urban settings. 

3 Ironically, in recent years, rural school districts, especially in the eastern and southern regions of the U.S., have 
experienced considerable economic pressure to consolidate smaller districts. In many cases this has produced larger 
schools that may be more efficient from an economic standpoint but that may reduce the educational benefit of 
smallness that may be viewed as a strength of rural schools. 



experts on rural education. It is quite possible that we have misinterpreted what we have read 
about rural education or misunderstood some essential features of mathematics education in rural 
schools. If so, we are confident that readers of this paper will help us correct our mistakes. For 
this reason, however, the tone of our paper is intended to be tentative and illustrative rather than 
definitive and comprehensive. Nevertheless, we hope the issues we raise and the data we provide 
will be useful to readers wishing to pursue a research agenda on the learning and teaching of 
mathematics in rural communities. 

Student Learning of Mathematics in Rural Schools 

In the United States, a confluence of historical, economic, and social factors have created a 
situation in which poverty, minority racial status, and urbanicity are closely intertwined. Thus, it 
is not surprising that one can find many research studies and national reports that treat these 
characteristics as essentially interchangeable. 

Although some analysts have tried to disentangle race and ethnicity from poverty when 
studying factors associated with low achievement in mathematics, numerous data sources 
indicate that the relationship between achievement and poverty is roughly parallel to that 
observed for achievement and race/ethnicity. In fact, variations in students' mathematics 
achievement on NAEP and other measures have long been associated with both demographic 
categories — socioeconomic status and race/ethnicity (Abt Associates, 1993; Mullis et el., 1994). 
On standardized assessments, there is a consistent, persistent pattern of differential mathematics 
achievement favoring affluent and white students over poor students and (non- Asian) children of 
racial and language minority backgrounds. Although racial minority students and students in 
high-poverty communities have narrowed the achievement gap in standardized test performance 
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and on the NAEP, a substantial difference still remains when compared with their counterparts 
(Congressional Budget Office, 1987; Mullis et al., 1994). Moreover, reductions in group 
performance differences have generally come from improvements on those sections of tests 
related to factual knowledge and calculation skills. Little change has been found for portions of 
tests measuring higher- level mathematical outcomes (Secada, 1992). That is, although the 
differential performance gaps between white and (non- Asian) non-white students and between 
students in affluent and poor communities have been closing over time on tasks that assess basic 
procedural knowledge and skills, substantial performance differences remain on tasks that assess 
conceptual understanding, mathematical reasoning, and problem solving. And these are 
precisely the kinds of mathematical attaimnents expected of students, according to recently 
published standards for mathematics proficiency (NCTM, 2000). 

A close examination of recent student achievement data at grades 4, 8, and 12 from the 
National Assessment of Educational Progress (NAEP) indicates a persistent performance 
disparity among subgroups defined by socioeconomic status, with the percent of students eligible 
for free or reduced lunch often taken as a proxy for the socioeconomic status of the community 
from which the students are drawn (NCES, 2002). In particular, the mean academic achievement 
of students registered in schools that enroll a high percentage of students who live in poverty is 
significantly lower than the mean academic achievement of students from schools in more 
affluent communities. A recent examination of average district-level mathematics achievement 
revealed that level of school funding and child poverty had “substantial and statistically 
significant net effects on average student achievement among the school districts of America and 
that these effects stand up even when juxtaposed with those of two crucial, district-level control 
variables: level of curricular instruction, and race” (Payne & Biddle, 1999, p. 11). 
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The confounding of race/ethnicity and poverty in American society explains these parallel 
trends, yet it complicates the task of specifying an agenda for rural schools and communities. 
Poverty is often viewed as an urban problem. Yet rural communities, like their urban 
counterparts, also tend to have high rates of poverty. About 40 percent of the poor live in urban 
inner cities, but poverty is not restricted to urban centers. More than one of every five persons 
living in poverty in the United States resides in rural or small town settings (Dalaker, 1999). 
However, unlike urban communities, rural settings often tend to be homogeneous with respect to 
race/ethnicity. 

So what can be said about students’ mathematics achievement in rural schools? One 
excellent source of information is the National Assessment of Educational Progress. In the most 
recent assessment (Braswell et al., 2001), NAEP used the Census Bureau definitions of 
metropolitan statistical areas to classify locales into three mutually exclusive categories; central 
city, urban ffinge/large town, and rural/small town.'’ At grades 4, 8, and 12 (the grades at which 
NAEP assesses mathematics achievement), students in the urban ffinge/large town category 
performed significantly better (i.e., they obtained significantly higher mean scale scores) than 
students in central city locations. Their performance was also better at all three grade levels than 
that of students in rural/small town settings, but the difference was not statistically significant. 

At grades 4 and 8, though not grade 12, it is interesting to note that students in rural/small town 
locations performed significantly better than students in central city locations.^ 

Lee and Mclntire (2000) reanalyzed NAEP’s 1992 and 1996 mathematics achievement data 
for grade 8 students using the Census Bureau classifications of metropolitan location. They 



4 Because this classification scheme is different from the one used in prior NAEP assessments, trends are not readily 
available. 

5 A similar trend can be seen if one examines the percent of students at each level of proficiency using NAEP's 
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compared the performance of grade 8 students in mral/small town settings with that of their 
counterparts in non-rural locations (combining central city and urban fringe/large town) and 
found that the two groups had comparable mathematics achievement scores in 1992. In 1996, 
however, the rural/small town students in the NAEP sample outperformed the non-rural students 
on the mathematics assessment at grade 8. Nevertheless, Lee and Mclntire also found that 
student achievement varied widely across different rural settings. In particular, students in some 
rural states (e.g., Iowa, Maine) performed quite well and students in other rural states (e.g., 
Arkansas, Mississippi) did not. Furthermore, rural students in some states (e.g., Connecticut, 
Michigan, New York) outperformed non-rural students, but the trend was reversed in some states 
(e.g., Georgia, Kentucky, West Virginia). 

The analysis by Lee and Mclntire (2000) points to the possibility that the national NAEP 
2000 findings may also mask variations that exist across states in the patterns of the mathematics 
achievement of students attending rural and non-rural schools. As the participants at the NCTM 
Working Conference (Campbell & Silver, 1999) noted repeatedly, context matters — general, 
national trends are often not replicated in local settings. 

One finding of these NAEP-based data reports and analyses strikes us as potentially 
important to consider in shaping an agenda for research on mathematics learning in rural 
communities — the relatively poor performance of rural students on NAEP at grade 12. ® Is this 
uniform or variable across rural settings? What factors might explain this finding? 



achievement levels. 

6 It is also interesting to note in this regard that the 2001 SAT mathematics scores for college-bound seniors from 
rural schools were also low in comparison to students in other demographic categories of locales used by the 
College Board, including small cities or towns, medium cities, suburban, and large cities. The scores of suburban 
students were significantly higher than those of students in each of the other categories, but large city students had 
higher mathematics (though lower verbal) scores than rural students. 



One potential explanation for generally poor performance might lie in a lack of motivation 
by grade 12 students on a low-stakes assessment such as NAEP. But we know of no plausible 
basis on which to assert that rural students in grade 12 would be even less motivated than their 
central city counterparts. 

Another potential explanation is that rural students perform less well because of a big gain 
by central city students by grade 12. But neither NAEP nor other sources of data on student 
performance indicate stunning performance gains for inner city students in high school. In fact, 
the usual trend is that performance gaps widen between urban and non-urban students by the end 
of high school. 

But there are some factors that might bear closer examination in relation to the NAEP 
performance data at grade 12. Certainly, one should consider the possible influence of parental 
and community expectations. In most analyses academic performance is highly correlated with 
parents’ aspirations for their children and family attitudes toward education. In many 
communities, and quite often in economically disadvantaged urban settings, K-12 schooling is 
perceived as an initial step in the process of earning a college diploma and obtaining the 
economic and social benefits associated with higher education. In rural communities, however, 
adolescents frequently experience conflict between career aspirations and their preferences for a 
future residential location.’ This is because both adolescents and adults in rural communities 
recognize that the economic benefits associated with a college diploma may only be accessible at 



7 Other conflicts can also arise. A student's social traditions or culture may either coincide or conflict with 
classroom norms for student activity, student conduct, and student-teacher interactions. This so-called two-culture 
problem may arise in urban settings and in isolated rural locations. Culture-schooling conflicts have been noted in 
schools serving the children of recent immigrants from other nations, schools enrolling Native American students, 
and schools em-olling African American students, especially (though not always) when there is a racial/ethnic 
mismatch between teacher and students (e.g., Delpit, 1988; Malloy & Malloy, 1998). But other versions of the two- 
culture problem have been noted in racially homogeneous rural settings (e.g., Heath, 1983). 
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locations far removed from family and community.* Indeed, one study indicated that, by age 25, 
half of all rural college attendees had not returned to their home community (Gibbs, 1995). On 
the other hand, it is not unusual for rural adolescents, particularly male adolescents, to decide 
there are substantial risks associated with “too much education,” which leads them to reduce 
educational aspirations, to hesitate in pursuing or to delay college entry, and to decrease 
motivation for secondary schooling (Hektner, 1995). Thus, there is a complex confluence of 
factors - related to social capital, risk management, desired destinies, and hopes for 
intergenerational cohesion - that influence students’ aspirations in rural communities. 

Mathematics, often perceived by many as the school subject with the least relevance to 
everyday life of a community, may be especially susceptible to avoidance behavior for this 
reason. Contemporary approaches to mathematics topics through applied problem solving and 
modeling seem especially fruitful to explore to combat this factor. And studies of the efficacy of 
such approaches in rural schools appear to warrant inclusion in a research agenda focused on the 
improvement of mathematics teaching and learning in rural schools. 

Another factor to consider is the academic program available in rural high schools. As we 
noted earlier, rural high schools tend to be smaller than those found in other locales. This 
undoubtedly has some positive benefits for students, but it may also impose some limitations as 
well. Rural students tend to have limited access to advanced courses in mathematics and other 
subjects because high schools in rural settings have too few students to make it feasible to offer 
such courses. One recent study (Ballou & Podgursky, 1998) reported that high school students in 
rural schools, as well as in inner city schools, are less likely than students in suburban schools to 




8 A focus on future economic success promotes in schooling an almost exclusive emphasis on individual 
achievement. Yet this emphasis may conflict in at least some cases with the importance of a sense of place and the 
kinship bonds of rural families. This may be an especially critical issue for schools serving Native Americans. 
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enroll in advanced mathematics courses (advanced algebra, analytic geometry, trigonometry, or 
calculus), even after statistically controlling for school size. 

One indicator often used as a proxy for a high quality academic program in high school is 
the extent of student participation in the College Board’s Advanced Placement Program, through 
which students can take courses in high school that are designed to be roughly equivalent to 
introductory college courses and for which college credit can be earned by examination. At a 
College Board conference held in 2001 - the Midwestern Small Schools Summit - it was 
reported that over 60 percent of the all U.S. high schools participated in the Advanced Placement 
(AP) program in 1998-99, but only about 20 percent of small schools in the Midwest 
participated. Because many small schools are located in rural communities, this suggests lower 
access to AP courses in rural locales.® Other information from the College Board reinforces this 
suggestion. In 2000, 57 percent of high schools nationally participated in the AP program. But 
in states dubbed by the College Board as "rural states," the participation rate was generally much 
lower. North Dakota had fewer than 10 percent participation. Wisconsin - with 65 percent 
participation - was was the only rural state to exceed the national average, although Illinois and 
West Virginia were close, with about 55 percent of the high schools in those states participating 
in AP. Non-rural states, such as California, Connecticut, New Jersey, and Massachusetts, 
generally had much higher rates of participation. For example, more than 85 percent of the 
schools in Massachusetts and Connecticut participating in the AP program. Although the grade 
12 NAEP assessment does not include questions that test knowledge of advanced high school 



communities. 

9 Some have suggested that students attending schools in rural areas might be able to gain access to a wider array of 
advanced mathematics courses through distance learning approaches and the Internet. The efficacy of these 
approaches suggests itself as a critical research topic for investigation. 
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mathematics, the quality and availability of mathematics courses in high school could be a 
contributing factor. Beyond the academic program, it is also important to consider the 
mathematics teachers and teaching one finds in rural schools. 



Mathematics Teaching in Rural Schools 

One of the most salient themes of the NCTM Working Conference on Teaching and 
Learning Mathematics in Poor Communities (Campbell &, Silver, 1999) was the observation that 
the barriers limiting students in poor communities from learning mathematics include not only a 
relatively impoverished academic program but also limitations inherent in classroom instruction. 
In high-poverty classrooms instruction is frequently based on the “conventional wisdom” that 
students are deficient and that instruction should emphasize practice on basics before moving to 
more challenging material involving problem solving or reasoning. In this approach, what is 
taught in mathematics is differentiated by a prior evaluation of student proficiency so that 
remedial instruction can be provided to supplement the “known” skill deficiencies of the students 
(Knapp, 1995). Such an approach to instruction can further limit student learning. 

Based on extensive observations in urban schools in high-poverty communities, Haberman 
(1991) has characterized what he calls the pedagogy of poverty. He identifies a set of core 
teaching behaviors that generally focus on low-level cognitive activity and that call for students 
to respond within a very limited range. In this pedagogical approach, considerable time is spent 
giving information and directions, assigning tasks to be done individually, reviewing homework 
and tests, monitoring academic and nonacademic behavior, and punishing noncompliance. 
Although any of these teaching behaviors can be used to foster student learning, when these 
actions are used in combination and reiterated incessantly to the exclusion of other approaches - 




without variation to provide greater student autonomy or stimulate students' intellects and 
imaginations - the impact on student learning is generally predictable. If students learn 
anything, they learn basic skills within a narrow performance band, and they learn that school is 
not very interesting. Haberman contends that in schools of economic need, the pedagogy of 
poverty often defines what teachers do, what students come to expect, and what both parents and 
the public of that community presume. 

Current and past student achievement data verify the ineffectiveness of this approach to 
instruction. Nevertheless, it persists in both public and professional conceptions and actions 
regarding mathematics teaching and learning. This view of teaching stands in stark contrast to 
the vision provided by the NCTM Professional Standards for Teaching Mathematics. According 
to this view, teachers should support student learning by ensuring that students engage in 
worthwhile mathematical tasks, by engaging students in mathematical discourse, and by creating 
a learning environment that fosters the development of students’ mathematical power (NCTM, 
1991). To the extent that the goal of mathematics instruction in schools of poverty is to foster 
mathematical understanding, with a focus on problem solving, reasoning, and making sense, then 
the pedagogy of poverty described by Haberman is unlikely to succeed. 

Some educational research has examined mathematics instruction in in schools attended by 
large numbers of students from high-poverty communities. One large-scale study found that 
instruction emphasizing conceptual understanding of mathematical ideas and procedures within a 
broader range of content offers considerable promise in schools of poverty (Knapp, Marder, 
Zucker, Adelman, & Needels, 1995).'° Other research and scholarship also points to productive 

10 Support for students may also occur outside the classroom. There are many models of supplemental support 
systems that can meet students' needs and help them focus their attention on academic success. But rural 
communities face the added challenge of geographic isolation that limits access to community resources and support 
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features of instruction in high-poverty schools. For example, some research has suggested that 
effective teachers in these schools organize their instruction to build on students’ prior 
knowledge as they promote and maintain solid classroom interactions with their students 
(Ladson-Billings, 1992). Others have shown that classroom discourse can be a mechanism to 
promote mathematical analysis, reflection, verification, and justification (Silver & Smith, 1996, 
1997). These findings drawn from research conducted in urban schools should help those 
interested in rural schools, though it certainly seems prudent to make the analysis of effective 
mathematics instructional practices in rural schools part of the ACCLAIM center’s research 
agenda. 

Characterizing effective instructional practice is one critical element in improving teaching 
and learning. But this knowledge will only improve student learning if it is transformed in ways 
that lead to improved teaching in classrooms. Some school-based efforts to enhance 
mathematics teaching in urban schools serving low-income students have fostered instructional 
change consistent with the NCTM Professional Teaching Standards, with a corresponding 
increase in student achievement (Campbell, 1996; Silver & Stein, 1996). In general, these 
successful reform efforts have been characterized by intensive and extensive professional 
development that actively engages the entire mathematics teaching staff in a school. Such 
professional development programs have focused on increasing the teachers’ own mathematical 
content knowledge, improving their understanding of students’ learning of selected mathematical 
topics, and enhancing their pedagogical repertoire. They have also employed facilitators who 
provide sustained instructional support and mentoring during the school year to help teachers 
implement new ideas in their classrooms. Successful professional development programs have 
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systems that enhance student and teacher performance (DeYoung, 1994). 




fostered opportunities for collaborative teacher planning and evaluation of instructional 
improvement efforts, and have been characterized by local administrative support of the reform 
effort. Other studies not focused on high-poverty schools have noted many of these some 
qualities in good professional development for mathematics teachers in general (e.g., Caret et 
al, 2001). 

Although lessons can be drawn from these successes in urban locales, mathematics 
instructional reform and improvement in rural school settings faces some special challenges. 
Many of the challenges are issues tied to considerations of scale. Mathematics teaching 
colleagues are often in short supply in rural high schools, where it is not uncommon for one 
teacher to constitute the entire department. Moreover, the availability of local facilitators and 
mentors is similarly scarce. Some observers express great optimism that the Internet and web- 
based technologies can be used successfully to support collaboration among colleagues and with 
facilitator or mentors at a distance (Rogan, 1995; Yap, 1997). Nevertheless, these efforts need 
much more study before we can characterize them as effective and sustainable interventions that 
for teachers of mathematics in schools serving rural communities. 

Even if distance education can effectively support the professional development of rural 
teachers of mathematics, there is another reason for concern about the isolation of teachers in 
rural schools from colleagues and "outside experts" to whom they might turn for advice or from 
whom they might receive inspiration to change. Those who have studied reform in urban 
districts have often pointed to the importance of a catalyst in the environment to initiate the 
change process. Sometimes the catalytic energy comes from a teacher, but often it comes from a 
person outside the classroom - such as a mathematics curriculum supervisor or a university 
collaborator. It seems likely that rural schools would typically have less access to these kinds of 



intellectual and professional resources. Without such support in the local environment, we 
hypothesize that rural teachers may be reluctant to try new approaches to mathematics teaching 
or to investigate new materials to use with students. 

Support for this hypothesis comes from at least two sources. First, we examined the data 
reported by Winn and Olsen (1998), who surveyed a total of 270 elementary school (grades K-6) 
teachers in rural schools in Illinois regarding the use of manipulative materials in their 
mathematics teaching. To make reasonable comparisons with data available from national 
samples, we restricted our attention to the 220 teachers in the Winn and Olsen sample who taught 
in grades K-4. Of these teachers, 62 percent reporting using manipulative materials at least once 
per week. Then we compared these findings with data found in the Report of the 2000 National 
Survey of Science and Mathematics Teachers (Weiss, et al., 2001). The Weiss et al. report is 
based on self-reports from a nationally representative sample of about 6,000 teachers of 
mathematics in grades 1-12 in about 1,200 schools. Weiss et al. report their findings for teachers 
in three grade-level clusters, one of which is grades K-4. In this national sample, 85 percent of 
the teachers in grades K-4 reported using manipulative materials in their mathematics teaching at 
least once each week. These national data are compatible with earlier findings reported by 
NAEP for teachers of a nationally representative sample of students in grade 4. In 1992, the 
teachers of 90 percent of the students in this sample reported using manipulative materials at 
least once each week (Lindquist, 1997). Although one would not want to draw broad 
conclusions from this look at the rural Illinois data, the results of our examination suggest that 
rural teachers may be engaging less frequently in one aspect of so-called reform mathematics 
teaching. We were unable to locate good sources of documentation about a broader range of 
mathematics teaching practices in rural schools, so this tiny morsel is all we were able to offer 



from the smorgasbord of pedagogical strategies. Clearly, this is an area in which much more 
work is needed. 

A second source we examined to test our hypothesis that a lack of local support might 
impede rural teachers' pursuit of innovation in mathematics teaching was evidence regarding the 
use of new mathematics curriculum materials. In particular, we looked at the use of materials 
that emerged from the NSF-sponsored curriculum reform initiative of the 1990s. For this 
analysis we focused on grades 6-8. We obtained data from the Show-Me Center (a project 
intended to support nationally the implementation of NSF-fimded curriculum programs in grades 
6-8) regarding the purchase of these materials by school districts in the state of Ohio." Show-Me 
had obtained from publishers of four of these innovative curricula a list of schools and districts in 
each state that purchased at least $1,000 worth of the NSF-supported curriculum materials. This 
listing did not differentiate among settings using the materials as core curriculum and those 
using it as a supplement, nor do we know if the purchase related to the exploration of curricular 
options by a small number of teachers or a full-scale adoption across many schools and teachers. 
Nevertheless, we take this list to be a crude indicator of interest in these innovative curricula and 
commitment to investigate them and at least consider their implementation. Because the list 
contained some individual schools and some school districts, we decided to use districts as the 
unit of analysis. For an individual school on the list, we found its associated school district. We 
restricted our attention to public schools because we could then use a national NCES database to 
determine the demographic classification of each school and school district. Using this database, 
we determined which districts on the list were rural or small town districts (which we call rural 
for simplicity) and which were nonrural (i.e., urban, urban fringe, or large town). According to 



1 1 We wish to thank Barbara Reys, Director of the Show-Me Center, for her willingness to provide these data to us. 
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the NCES database, there are 662 school districts in Ohio, of which 377 are rural and 285 are 
nonrural. On the list obtained from the Show-Me Center 64 entries involved rural districts 
(though in several cases the schools were classified as “urban fringe” even though they were 
located within school districts classified as rural) and 78 entries involved nonrural districts. 

Thus, approximately 1 7 percent of the rural school districts and about 25 percent of the nonrural 
districts in Ohio recently purchased (or had at least one school within the district recently 
purchase) at least $1,000 of innovative mathematics curriculum materials for grades 6-8.’^ Thus, 
nonrural districts in Ohio were almost 50% more likely to have spent money to purchase 
innovative middle school mathematics curriculum materials than were rural districts. 

Although there are many ways to interpret these findings - economic explanations suggest 
themselves,'^ as do arguments based on the relative sizes of the units being compared - this 
examination of purchases of innovative curriculum materials is consistent with our hypothesis 
that the lack of local source of information and inspiration about mathematics education in rural 
settings may be at play here. To be sure, the examination of this hypothesis issue needs much 
more careful scrutiny than we were able to undertake in the time available, but we hope our 
initial foray into this issue suggests some fixiitful avenues for others to pursue. If our hypothesis 
is correct, then regional capacity-building initiatives like ACCLAIM appear to be precisely what 
is needed to increase the pool of available expertise in rural locales. 



12 We encountered some anomalies in working with the list of schools. For example, in some cases we were unable 
to find a school in the NCES database. 

13 The Children’s Defense Fund (1992) has noted that it is more costly to provide equal educational opportunities in 
rural locations as compared to urban districts, given the economics of scale and the meager tax base available for 
local funding of education in rural districts. Rural districts have to pay higher costs per course because funds are 
typically determined on a per-student basis. Rural states typically have inadequate cost equalization formulas based 
on population density, so local taxes are critical for funding education. The resulting lack of funds may negatively 
affect opportunities to explore innovations and alternatives. 
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Within such efforts there are numerous research questions. The experience of mathematics 
education reformers in urban schools suggests that nurturing leaders in the school and in the 
community helps maintain local buy-in of the reform and sustain long-term efforts. High- 
poverty urban districts also need access to information and expertise that are readily available in 
more affluent districts. Research evidence and experience suggests that district personnel benefit 
fi'om access to models or exemplars of success, models for staff development, high quality 
learning resources for mathematics (including instructional materials), ongoing technical 
assistance, and follow-up support. How can similar supports be provided in rural settings? Some 
have argued that the rapidly growing capabilities of high-speed networks and telecommunication 
systems give rural regions their first real potential to overcome the persistent isolation and lack 
of opportunity resulting fi-om geography and poverty (Harmon & Blanton, 1997). 

It seems clear that information technologies can help teachers, students, and community 
members, regardless of their geographic location and socioeconomic status, gain access to 
resources, information, experts, mentors, and colleagues. But many questions remain to be 
examined about if and how these technologies can function in ways that provide the kinds of 
assistive features identified in urban school settings. Alternatively, perhaps one should posit a 
rural version of instructional innovation - one less dependent on collegiality and outside 
expertise and more derivative of individual reflection. If so, then we will need to understand 
much more about how to stimulate individual reflection using tools, such as video or narrative 
episodes of mathematics teaching (e.g., Stein et al. 2000) or records of student work, that can be 
made widely available through new technologies to foster in individuals a proclivity to examine 
the work of mathematics teaching in order to improve teaching (Smith, 2000). Interesting and 
important research questions abound! 
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A Research Domain in Need of Attention 

We close this paper with some thoughts about the timeliness of this conference and this 
effort by the ACCLAIM center to focus attention on research issues relevant to mathematics 
education in rural locations. Our brief foray into this realm has taught us that there is an acute 
need to identify good sources of information about these issues, to develop syntheses of what is 
known and what remains to be known, and to raise the awareness of the issues within the larger 
mathematics education community. 

As newcomers to this field, we may have been looking for information in the wrong places 
or using ineffective search strategies, but we found it surprisingly difficult to locate information 
we wanted about mathematics education in rural communities. For example, when we inquired 
at the College Board about information on the use of AP in rural communities, we found no 
readily available database that could provide what we sought. Our task was further complicated 
by the use of multiple definitions of rurality in the literature that was available. Moreover, we 
had considerable difficulty tracking down sources, many of which were unpublished or published 
in journals not easily obtained.''* For example, two journals that emerged consistently as good 
sources in our ERIC searches were The Rural Educator and the Journal of Rural and Small 
Schools. But neither of these journals was available at the University of Michigan, nor through 
any of the usual inter-library loan cormections the university has within Michigan and nearby 
states. Fortimately, we were able to obtain copies of some articles by contacting journal editors 
directly. It was striking to us how few articles on rural education issues appear in so-called 




14 Another issue that hampered our research has been noted by others (e.g., Stem, 1994); namely, the multiple 
definitions of rural. In recent years, there appears to be a drift toward the use of the census Bureau definition of 
rural. Common definitions will be helpful as researchers track trends into the future, though shifting definitions will 
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mainstream research journals. One of us (Silver) is editor of the Journal for Research in 
Mathematics Education, arguably the leading research journal in the world in mathematics 
education. Yet, a recent search of the files turned up not a single article dealing explicitly with 
the teaching or learning of mathematics in rural settings among the 400 submissions to the 
journal in the past three years.’’ This circumstance has led the editor to write an editorial that 
will soon appear in the journal, in order to call attention to what he has dubbed an attention 
deficit disorder with respect to rural education issues and concerns. {Editor’s note: Silver’s 
editorial is now available at the ACCLAIM website: 
http://kant. citl. ohiou. edu/acclaim/news/silver.pdf). 

According to the Census Bureau, there were about 61.3 million children between the ages 
of 5 and 19 in the United States in 2000. Of these, about 12.1 million lived outside metropolitan 
areas in small towns and rural communities. Thus, about 20 percent of the school-aged 
population reside in rural and small town locales. This means that one of every five mathematics 
lessons is taught in these locales. To the extent that there are issues of specific concern to rural 
communities - issues not "covered" by research that addresses broader topics, including equity - 
it appears that these issues are grossly underrepresented in our research literature. 

In the rhetoric of education these days, it is fashionable to speak of improving the academic 
opportunities and achievements of all children. Whether one looks at NCTM's equity principle 
(NCTM, 2000) or the current "No Child Left Behind" initiative of the federal government, one 
finds this goal in play. Even a modest understanding of percents reveals that we as a field of 
professional endeavor and we as a nation committed to opportunity for all are unlikely to reach 

plague attempts to trace back in time. 

1 5 There were a few manuscripts in which rural students, teachers, or schools were participants. But in each of 
these cases, the research questions examined in the study were not framed in a way that related in any clear way to 
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our lofty goals if we continue to ignore the 20 percent of our student population living in rural 
communities. Thus, we close with a refrain from the NCTM conference mentioned earlier in this 
paper: 

A duality of attention and action is essential in order to realize the larger national 
goal of excellence in mathematics education because there can not and will not be 
excellent mathematics education in the nation unless and until we have quality 
mathematics education in every classroom. (Campbell & Silver, 1999, p. 22) 

We think these words apply to rural classrooms as well as classrooms in nonrural settings. We 

hope the work of ACCLAIM, CLT-West, and other initiatives specifically focused on the 

challenges and concerns of mathematics education in rural communities will draw much more 

attention to these issues, stimulate thoughtful research on them, and thereby make it possible for 

us to realize our lofty aspirations for all of the nation's students. 




the rural setting in which the research was conducted nor were rural characteristics or issues discussed in relation to 
the findings. 
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